In this issue of iJACC, the paper by Sengeløv et al.
(4) strengthens the evidence that GLS is a strong predictor of outcome in HF patients. In this first large cohort study of HF patients with reduced LVEF (#45%) selected using wide inclusion criteria, they reported GLS to be the only echocardiographic parameter that remained independently predictive of all-cause mortality after adjustment for potential covariates. However, although the amount of statistical evidence of the predictive power of GLS and its superiority over conventional echocardiographic function parameters is growing, our current physiological understanding of the similarities and the differences between GLS and other parameters such as LVEF is limited.
GLS is 1 of the 3 principle strains of the LV, the other 2 being global circumferential (GCS) and global radial strain (GRS). These principal strains are kinematically coupled to changes in LV cavity volume.
Whereas EF is purely based on measurement of enddiastolic and end-systolic LV cavity volumes (EDV and ESV, respectively), the relationship between the principal strains and LV cavity volume is influenced by the size of the LV wall. This can be more easily appreciated while focusing on LV fiber strain (ε f ), being the strain in the fiber direction. As proposed by shown to depend on afterload (17) . To the best of our knowledge, no comprehensive study exists on the sensitivities of both LVEF and GLS to changes in preload, afterload, and contractility. Although pure changes of preload, afterload, or contractility are hard to establish in vivo, computer models can be useful because they enable fast simulation of LV mechanics and hemodynamics under strict control of hemodynamic loading conditions. Here, we used the CircAdapt model of the closed-loop cardiovascular system (18, 19) to simulate changes of preload (venous return) and afterload (mean arterial pressure) in a normal heart and a failing heart. The simulation of the normal heart was obtained as described previously (18) . The failing heart was simulated by reducing ventricular contractility, i.e., the innate ability of the myofibers to generate tensile force, to 50% of its normal value (20) .
Starting from both baseline simulations (heart rate of 70 beats/min, mean arterial pressure of 100 mm Hg, and venous return of 5 l/min), preload was changed by LV systolic fiber strain and LVEF were calculated for all simulations and are presented in Figure 2 . Both parameters increase with increasing preload and with decreasing afterload. Furthermore, these simulation data suggest that: 1) systolic fiber strain and LVEF are both very sensitive to a decrease of contractility (Figure 2 , normal vs. failing heart); 2) systolic fiber strain is more preload dependent than LVEF, particularly in hearts with normal contractility; and 3) LVEF is more afterload dependent than systolic fiber strain in normal and in failing hearts.
The preload dependence of systolic fiber strain, as exposed by our simulations, may be the physiological mechanism behind the observation by Sengeløv et al. 
